10/52601^ 



(l9)tftMnRr*M«H 



(43) gf&^MB 
2004 ft 18 B (18.03.2004) 




PCT 



llllllllllllllllllllill 

(10) SBS^BflM 

WO 2004/022514 Al 



(51) BESK#i*#g 7 : 

(21) SfgWBIS^: 

(22) StSttiMB: 

(25) Sf&taiffiCBWlg: 

(26) Sfg&HKBWSg: 

(30) gffelf^r— *: 
♦#812002-249970 
*#JSl2002-323086 



C07C 43/23, 41/30 
PCT/JP2002/013091 
2002 ^12 R 13 0 (13.12.2002) 



2002 ^8 ^ 29 0 (29.08.2002) JP 
20024E11 ^6 0 (06.11.2002) JP 



(71) mmx(*mz&<±x<Dm'£miz'Disx)i **xe# 

tt h *? (TOKUYAMA CORPORATION) [JP/JP]; 
T 745-0053 ULl □ A &LUmf»^fflT 1f 1f Yamaguchi 
(JP). 

(72) fccfctf 

(75) «W#/ffllSiA(*llfCOlNrCD^): «*SX(SHI- 
IGI,Hirohumi) [JP/JP]; T 745-0053 iXl P % SOlTfiOK 
BT l#l#1*S^tt h^-^Vrt Yamaguchi (JP). ggffl 



(FUKADA,Noriyuki) [JP/JP]; T 745-0053 Ui □ IH 
SlU mtS^fflr IS 1* *3t6tt h * Yamaguchi 
(JP). BB* (TANAKA,Keiyi) [JP/JP]; T745-0053 Uj 
□ ft SlUmffll^Br 1 S 1 ^ttxC^tt Ya- 
maguchi (JP). iXl □ Hf§ (YAMAGUCHI JVlasao) [JP/JP]; 
T745-0053 0jP!ft&Lijmft)^Br 1 § 1 tfcxC^tt 
h £ V "7 Yamaguchi (JP). 

(74) ffcSA: 'MJ ftfcfi . ^(ONO^isazumi et al.); T 105- 
0003 S»«f ^KffiSrtS 1TB 1 #2 l^B*>IiS 

Tokyo (JP). 

(81) Ji^B Oft): CN, IN, JP, KR, US. 

(84) *i^@(j£«): 3 — (AT, BE, BG,CH,CY, 

CZ, DE, DK, EE, ES, FT, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE, SI, SK, TR). 

— SfSiSSa*# 



(54) Title: PROCESS FOR PREPARATION OF SPIROFLUORENOLS 



O 



(54)*^a)**)i: xep^;utu/-;KD8it^ 

(57) Abstract: Spirofluorenols (for example, 3' ,9' -dimethoxy-5' - hyd^oxyspi^o[(lH-cyclopento[d,e,f]phenanthrene)-l,7 , - 
benzo-[c]fluorene]) are prepared by a process which comprises protecting the hydroxyl group of a specific fluorenone compound 
(for example, 3,9-dimethoxy -5-hydroxybenzo[c]fluoren-7-one) with a substituted silyl group wherein the substituents bonded di- 
rectly to the silicon atom have 5 to 12 carbon atoms in total (for example, t-butyldimethylsilyl), reacting the protected fluorenone 
compound with a specific organometallic compound (for example, 1-lithiophenanthrene) to form a spiro compound, and then de- 
blocking the spiro compound. According to this process, spirofluorenols useful as raw materials of photochromic compounds can 
be efficiently prepared. 
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P «J K > *P © # M * fc I* at tt © T 5 h* ; v * x ;U X ;u 

* * is K > x ;u * ^ > II © # at « * fc I* 91 © x ;u * ^f- 
> K ; x ;u * > ; X li c *i 6 © I ^ » ffl * A<« ffl U t 
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f fc, ±E3lR75>ft^*i:LTIi, ft U: IS £ * ft 
£: ?M , h 'J x ^ ;u T 5 > s N-/fji/ i E;i/^'J>*<D 
*a«*fcliStt©ffiBii3ft75> ; J/ ^ f 7 - 'J 

Uv>. 4-v/^;i/T5 / e , Jv>f0lil3t7 
5 1 , 8 - T if e v <? P 

[5. 4. 0] ^>-X^3-7-X>-\b1, 7 - V 7 f t* 

:> £ P [4. 3. O] / t- 6- I>f©T!5S (4) 

■Ci$tl§ilS1l0 3Sl7 5>ft^^$lU§t, » 

£ b d . 5£ (4) T?^J*i^3gi7S>lb^fefMii 
iL. t©3^75>ft^ita^.^^t-Cfit§^ 
i: t t* ^ S o 



xS # > i li 2 ~ 4 O 1 |[ t fc y , i tt3~60li 

T* fc <5 o 

t K p v ? ;u tf- u y > # 4§ ft -5 o c <d <b ft ft , £ 
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m > ± IB SS ( 7 ) IZ j$ T . R 3 ^ IMi R 4 A* 7]C H 
S . 7 ? / II U li - 1 1 7 5 / I t« H I: li , d 

tiftis -s i r 7 r 8 r 9 ) 

x- U m ts ti x ^ & „ 

if * •> a * ■ * iw* 7 ;u * ;u « u^^Aft^tt^ts 

lS*t5Ci:l:«fcyiJltSCtA<-!?tSo £ fc * s£ ( 

A*b^to£IH*t^ft£KJ6£l*£;:£l:: < fco-C*»je-*- 

5 XL t &X $ h o 

3:"fci«u*«. K JS 13 £ L x m 6 » $J (* . 

to Hi t & J£ L # ^ i# #J ^ ft l£ ^ lc |& £ £ ft & # v 

6 <b ?k fit . K ;u x > v *isls>mo>%^M&Hk*m. 
y I f JH - f ik f h7t Kn77>§0*SlttSf: 

-1 0°C~jf^J(7)^^^Jt(D;ajt-e. 0. 5 B# Pal ~ 1 O 
H M I S O 5 (5 li IH 7?, S(S©JifT$ttBL'S:36«6*3£ 
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-f ft \£ cfc U , 5 JS ^ 7 t li ?X t ^ i > f L ?K i i f ^ S 
il^tufct K n * •> - 7 y — ;b 7 ;i/ * b -/ — ;u ft # 5 . 

ic # b tv £ ;R St S ^ & II £ *i t K p ^ v — 

7 'J - ^ 7 ;b t i/ ; - ;ni , satffio til, tt » f 
« = ttif§*i<, S.JS 1= ffl I* 3 d t t, T? 

* & o 

* #§ |z fc I* T I* „ ± IE .CD 5 t L t I b ^. fc " 7K II 

a # a % i> 'J a r* & II t tt fc x t? □ •? ;u 7t- u j - ;u ft 

egi&fc^^i/. ra «Hb -f * > i x X , & <b ifc ^ <z> f& 
@ H ; ft E (O *P (D m m lz tig 3£ 4 < « ffl f * - ^ 

-e # & o £ t_ . inbu >s e * ib y > , mit - 

ft jft 7j< ft] t ffl T* # 3 <, i£ 0> i£ ffl S I* s ^ tf> @ §1 l~ £ o 

T t * ft l J « I: R 6 * *i ^ s - ^ W lc I* s fc K n * 

5/ - 7 U - ^ 7 ;i/ * u ; - jh o oli?{i:^Lt, 

o. o 1 ii§p~ 1 o o oii$ ( J; y L < li 1 1 
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4> T* *t ft ft 3 » ( » fll ) li. <£ ffl "t 6 

»SfcKJ6Lftlxfc<D^fe;ixl£1#lc|BJ£**Lftlxjbt % ^ 

* -9- > „ □'s4ri*>^© I* JSttO III BSfc 

M <b 7K m s h ;u x > s **>U>^©3£##ij&t4b7K^ v 
^ p p * £ > v ? n a )i J± m o m m 4b M it 7k m . f K 
^ t Kn?^>3l©JS4ftx — -r ;u . ft ^ x ^ ;u , ft®^ 
^;u^(7)xx^;uH. T -tz h — h 'J ;HS? a> =. K U ;u §i ^ 

^ 1 1- s ffl t* i § o & js a m t- r js m fei (± « k m. * 
h ft ix , £a~»*!ia>3&£S£©a£-i?* o . 5 n$ m ' 
~ 1 o^Km^<oj£js^rat?> j& <o m ?t £ si e l ft ^ 

£ & 5t "f ft 13 £ ix 0 d(DB#. ^#CJ:otttSIS (g 
]ft v U ;u tt ) <DRfc£j5<iez5^£:*<fc5#* ^ CD X fi Ic 

t? % & o 

* % m <D m it # & T* I* s 1 ^ lc ± IB (D J: ? I- L "C # £> 

ft fc ?K & £ * *« % m 3 ft f= x £ p ^ ;u ir u / - ;u iz o ^ 
t & II ( « ft »> u ;u * © » * ) 5ff?.ili(D^| 
J* I- IS Jt * ft ft ix j&< * »JB*-e7y*7 = t>*$t? 
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=9- ;i/ T > =E - -7 A 7 )V ■* =? -f K s * > i> )\> h »J ^ ;U T 
h* ; ~7 v lei" V l ) *7 J* ZJ y 4h ± l ) ^ A I (D 7 Jl' * U 

ti7^t7-f n^^tf & e .#j tit 

7 ;i/ * 'J 1 1 7 jl- t 7 < K ^ ffi L> 5 i ^ l: l± . ^h^^ 
^;ut>^e-^a^p-7>tKv ^ > v ;u h U * ;u 7 > 

:i*«jff* li^. * fc . z zl v m & m M it * s j& £ re 

§ L & l^t CD ^ ft l£ ^ 13 ^ £ £ ft & l> . ^ -y- > s 

* $ > . * n a * j), jl m <d mm <t m it & m * * j\s * 

— f ;b ; 7 t h - h u ;k 7 f p - h 'j ;m © - k u 
;u ; / - ;k x £ y — ;u H co t ;u =i — ;u ; * )v 

* ^ A 7 5 K v N - > f ^ tf o U K > «SF CD IE m tfc * fc li 
3 CD T 5 K ; *J * 5 1 )V 7. )\, ^ ^ K , X ;u * ^ > ^ CD 
*»jR*t=l*31tta>x;u^4F-5/K ; 7v ;u * > ; c: ft £ CO 

;i & m m £ m ^ s ^ t a* -c # § o * fc . - ft ?> ^ m it ^ 

* j§ #J fe o T <*: iv o 

ft x tf □ 7 ;u u / — ;u lc . ^ IB ^ (4) T?^$ft<g> 

1^117^3 - ;u ^ £ li 7k <fc Ic j£ jfc £ § 7j & 

ffi ffi -x? o (*flr&<D*ai#ttff!-e#5 
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u Ji -e 6 □ 

* fc . = ^ ? <b * <*? m fc if a> ;u -< x & £ ffl r Jia ft 

r # » L fc ^ M -C fc ft (i I- PS £ £ ti fc l> , . & fit 
ftfb***j&<#Sf::teffl£*i3„ 

. ^ CD & & 7 * h^P5?»^fc^ft*^rtt«fc*fl) 

S 15 I: ffl US : i: t t f § , 

yxtfnfc5JStK«I!Sl5*-R.tff65 - <t *» W fig 

3^6»iz«Fa"efc«. c a> b# . ^ <t l r it . ± sb x e P 

fbEfctKftttEJfcTfffiffl-e^S*©*: L t i i I f: 1 
<D 4> T* . *f «g X * > m. s IMXIi/MXi, lc 

p - hM>x^*>i 4 h 'J 7 ;u t p K i s = 7 lb 

5 > s *fc7^*«>7AXI±*ft7;i/5 = 7AA«»il; 

6 ffl T* # 6 <, *fc, SKt Lt It* ±ffixt?cMb fifcfc 
5 In Gfc IK ft H JS Jfc T? £ ffl rT IB Jfi: 5t » # & C: HHJ PS < & ffl 
v # -5 # , J£j&a>igiRi£<D£frk7-tz h — h u ;i> £ ffl in 

Ul^. fc fc s S^lTlli, #>J I£ . & 
£ * S 14 <b L fc & 1= * * X I* & tt 7K * *D r m ft L s H 



WO 2004/022514 



22 



PCT/JP2002/013091 



H ffi #iJ 

bj [* c: +i t> a> si jfe m iz m m £ ft 5 -e it o 

n Mi 1 

3, 9 - y / h + '> - 5 - b K p 4 4 > ^ > 'M c ] 7 

JU^-U>-7-^->2 g (6. 5 m m o I) J f h 7 t 

K □ ? ^ > (th f) 1 Om I I: 1 i§ L , 7k & lb h »J 

*7 A 0 . 31 g (7. 8mmol)0)^^/ — ;U(40 

mi) » ft $ in . m U v 1 B# M « # L tc . - M h ;u x 

> 8 0 m I ^jQ^t^P,ili^^TaE®iL, 1~ h *) 

O 1* i& £ Lfco ZH^THF50m I [3 L > t - 3f 

f )l f V U Jl/ ^ Q 7 'f K 1 . 2 g ( 7 . 8 m m o 
I) 0THF (20ml) S}ft£SiTL-C£fflT?2B#IHJ 

Sl^-CT H F $ » EE H 56 L . * £ S — ;U 3 Om I 
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& Iff 1/ t 2 . 4 g (ig 
9 - V ^ h + V - 5 - t - 

/< > [c] ? ;u :t u > - 
I) £^:7£>43mic: 

3ml (1. 6 m o I / I 
L t ^ b , ±IBDBBF2 

in ;t 1 m M it 1* l . £ t> rc 

<D S ft T* ' 2 B# M ft # Lfco 
o fc o 

J£ JS & . IN^ms. 5 
LT2. 5g ( ft 9 7 % 

[c] ^ ;u ir u > (dbh 

# £> *l 2 . 5 g 0) D B 
( 1 . 7 m m o I) £ 1ft H 
§ L o - C C |^ 1 3 . 5 

1 k 6 ft 4 is* t l 

d 0> B# <D $E lb * l± . 9 9% 
^ <D & s LT 5 N * 

ml<i:THF50mL^Jn 



9 7%. ft* 8 7 96 ) 03, 
Z? )\s V * * )U is l ) )l * * V 
7 - * > (D B B F iKt) 

> 2 . 1g (8. 3 m m o 

„ 8. 5mmo I) £ M S. 1? 
h U > <t L . - 5 "C * "C * *P 
2g (5. 2mmol) £ 
TH FSCCJaTTfttiTf 
Cfl)i|(D|Elb¥li9 9 % T? fe 

m I v 7K 1 O m I V gfe ft 
* $ J — ;U2 0m I t> H #r 
„ ft * 8 2 % ) £> 3 , 9 - 

P B F t H t ) £ o 
HPBF<D3*>1. Og 

1 o g ic m m t . 6 o °c iz m 

g s ;1l & o . 7 g, *2. 

"C 6 0°CT?3^W»»Lfco 

T5 fc O o 

i ft t h U 9 A * j§ ^ 4 6 

X. T Sfe ;#> L s I l: * 2 O m I 
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I frfeltfUO. 87 g ( g 9 6 % . Jfc ^ 9 0 % ) 

CD 3 ' , 9' - 5? / h * i/ - 6 ' - t - ^ f Jl, v / f Jl. 

y 'J /I/ t + X I: P [ ( 1 H - v ^ □ ^ > h [ d , e , 

f] 7 I t > h U >) -1, 7' - ^ > 7 [c] 7 ;u :t 

U > ] (DBCPB F t It ) £ f# fc „ 

% Z> Xltz O . 8 7gCDDBCPBFCD : 5*>0. 58g 
(1. Ommol)^THF30mllCj§j^L.xH7 

? f ^ 7 > € - ^A^PT-fKl. 3g (4mmo I) 

t 7 ft * 'J ^ A O . 23g ( 4 m m o I) £ 2JQ s 1 

0 B# M flft £ L fc o C CD Bf CD $e ft S£ (* 9 8 % f; o f: o 
f (Di, Jfr £P L T 7K 1 Om I T»30ft#L, ft «K £ M BE 

1 S L fc . i I 9 5 % t 3 ' . 9 ' - is J- h * - 5 ' 

- fc K □ * X fc° □ [ ( 1 H - V £ P ^ > I- [d, e, 
f] ^ x > h b > ) - 1 , 7' - K > [c] 7 ;U * 
b > ] £ O . 47 g (ftl'l 0 0%) -CUfc, 

th -T 6 £ . 6 4 % T* fe o fc o 

j± m m 1 

7X ® ft t K 'J -7 A O . 28g (7mmo I) & * $ S 

— ;U20m I IZ ^ M L , 3, 9-i?/K^rV-5-tK 

□ dp v K> V [c] :?;u;*-u>-7-5j->2g (6. 6 

mmo I) t << Is is Jl, ^ U =y ^ K O . 82g (6. 5m 
mo I) £ *□ s THF*20m I tl X t 2 O HH 3 St 
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y JU g ^ 2 i S IS L f- t S ^ ti li l 4 fiS i ^ 4 fiE L fc » 
»*Sfc£SftEEBSL"C7-fe h>3 2m I ^ b i t L s 
1. 4 g 0) 3 , h v - 5 - v t V ^ 

> X J [c] ^;U^-U>-7-^->^#fc ( i$ Jt 9 7 % , 
J|R m 5 2 % ) o 

Xttffl 1 i:f C t'7 i t > h Jift 7K & JS £ fr 

H . 3 * , 9 ' - v * h * > - 5 ' - ^ > v ;U * * v 
X fc° P [ (IH-v^P^^h [d, e. f] 7 i ± > 

- i. 7' - * > *s [ c ] ■? ;i> * is > ] ( x e 
p/<>i/^;u^-u>tms-r) ^#fco *6 s » jir * i± 

$-485%* 9 O % t fe o f: , 

# b ^ fc X tf □ V* ^ iU t U > O . 67 g (1. 2 

mmol) £ T H F 3 0 m I . ^ / - Jl/ 5 0 m I I: )| 
# L . 27g.^M7>^- 

7 A 1 5 . 1g (240mmol) ? I ^ , ^ S t 2 ^ 

m £ Jfc $ i* tc o Z © t § O |e ^ $ li 9 9 % f£ ? o & ft 

& . 7 v 9 A iS tt K $ 5 S!l L, 7k 2 O m I T* & ;# L . 

»M6**mH*Lfc 0 *tft9a%-C3' . 9' - 5? * H 

dp _ 5 ' - tKP4r*>XbfP [ (1H-^><7P^>h 
[d. e, f] 7 x 7" > K U > ) -1. 7' - ^ > V [ 
c] ? ;U * U > ] £ O . 55g (JR* 9 9 96 ) T? $ 7c „ 

±Hx^£fi-S:-r6£* 3 9 % t? fc o fc „ 



Jt $£ $1 2 



WO 2004/022514 



26 



PCT/JP2002/013091 



3, 9 — v * H * v - 5 - fc K n * v ^< > [ c ] 7 

)l>-*ls>— 7— -t>10g (32. 6 m m o I ) £ T H 
F500m I IZ m M L . - m^V-t-^^;U1 O. 7 
g ( 4 9 m m o I ) t O . 0 4g©4-v*5 t JUT5>' 
t' 'J y > ( 0 . 3 m m o I ) £ *D it s W. T* 3 B# fg| it # 
Lfc. ISa^ffffltSfeTHFSiiL, 400ml 
<D^^tSf>^*n^rS«fL, 12. 8g ( Jt 9 6 % s 
J& ^ 9 7 % ) <Z) 3 . 9 - v J* 1/ - 5 - t - ? h 

* ;u ?t? ^ )V Or * *s * > !/ [c] 7 )i * is ^ - 7 - * > ( 

± m <d * > v ? j\s * \s s > & m m m i t b s t 1 - u 

ft^it>hU>tS)S$tfctZ5, t - 7? h * 
£ ;U - ;U & # Jk JS L s MI^ 6 1 %f tfiT Lfco d 
0**, H 0"J 1 t ^ i l: K 7K S K J ^ o f: t C 5 s 
Jlft-fcttJRfcfcEH*l::3IfTLfcjb<*fi£4 496<D3' . 9' 
- v * h * - 5 ' -fcKn^rS/Xfcfn [ ( 1 H - £ 
□ ^ > K [ d . e, f] 7x^->hU>) -1, 7' - 

* > \? [ c ] 7 ;u * u > ] A< # b *i 1 1 ^ 4 ^ o fc . 

H fig 0>J 2 

3 - ^ h ^ i/ - 5 - t h* a v 4 7 Cc] ? ;u * u 

>-7-^">10g (36. 2 m m o I ) £ 1 5 0 m I 
fl) T H F I: 1 g L s h 'J I f ^ 7 5 > 4 . 4g (43. 
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5 m m o I) £ in ^. tc o #C 
'J <7 P "7 -f K 6 . 5 5 g 
F50mll:ilSLf:^l 
B# fallf # L „ C CD B# © Is 
F £ M JE g £ L . > * / - 
12g (^g 9 8 % , JR$ 

- t - z? ? )V *> * =f- ;u > 'J 

U>— 7-^"> (MBBF 

2 - 3 ft e 7 i - ;u 

I) ^^^^>150ml 

tz o : : I: ^ f ^ 'J f 9 A 

/ I . 4 2. 4 m m o I ) 

■r & „ c z re % ± is x* m m 

(2 7 m m o I) £ in v 
tl T ■£ CD ;U £ "C. 2 B# IKI It # 
9 % t o fc o S IS t s 1 
Om I £ AD 3. T gfc L . $ 
fee iti^ IE®^ Lt , 
t - 7f il/y^;^>'J)l/ 

- (2-7iZjb7i-il 
(M B H P B F tBSt) £ 
9 5%. i|X ^ 9 5 % ) o 

# £ tl tz 1 4 g CD M B H 
Ommo I) £1£IM 1 5 

fee : c l: S i 5 5 g , ;1 
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"T? . t - ^ )V v ^ 51 ;u 

(43. 5mmo I) £ T H 

^ I S a T I . 4 5 °C f 6 

ib $ li 9 8 % t fc o f: , T H 
112 3 Om I fr&IHf LT 

85%) CD 3 - h^F-i^-5 

)\s * * is * > !/ [ c ] 37 ;u 

t B§ f ) * # fc o 
0. 9g (38. 9mmo 

lzm# C * - 5 °c ic 20 L 

26. 5mL (1. 6mo I 
£ an *. . - 5°CT*1 Ifilijf 
^fcMBBF 1 O. 5g 

J f. i: t h f £ o °c & t 7? in 

L fc o d CD B# CD $5 ft 3M£ 9 
N £1 ^ 4 2 m I . THF20 
P,|:*50mlt'2|^^L 
1 4 g © 3 - ^ K ^ -> — 5 — 

t ^ v - 7 - t F P ^ y - 7 

) * > 1/ [c] 7 ;u ?f- u > 
# fc ( «g & 

PBFCD5*>10. 9g (2 

g \z m 'M L . 6 o °c l: io i L 

1 0'. 9 g, *3 2. 6 
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gfr&fcSfcaacJSJmLTe o °c -e 3 u# M it n L . c: 

© H (3) Is it f 9 9 % t' fe o fc . ^ 0> & . 3 O °C $ T' 5^ 

*P L > 5N(D*Htt hUn7^iS 7 4 0 ml tP| 

X^;U 400m I £ #0 T & L . $ b I: 1 0%#^7l< 
200mlT?ife£Lfc.»«|E£B*L-C10g<D3' - 

* h 4->- 5' — t - ^ f ;i/ v y f ;b v U ^ t ^ v x t° 

P [7JU7j-b>-9, 7' - * > V [c] 7 ;U * U > ] 

(MBS F B F i: l§ t ) & tz ( i S 9 5 % , J|X $ 9 5 
% ) o 

#£;frfc1Og0>MBSFBF0>5*>O. 5 3. g (1 

mmo I) H H F 3 Om I 1. 5 2 g <£> 1 

, 8 - y 7 f t! v ^ Q [5. 4. O] ^>-x*-7-X 

> (1 Ommo I) % 1lU X. . ^ "J? 2 4 B# M « # L fc . 

Cfl)H0$Klb$l±99%tfcof;. 1 N H 1 

0 m I T? 2fc & L * $6t*1"0m I T!3iftfLfc, T 

HF£^£LT3' - > h ^ V - 5 ' - t K P * is X tf 

□ lyjisjrisis — 9, 7 ' - * > V [c] ? ;u u > ] 

O. 4 1 g ( j* ft 9 6 % . l|X m 9 9 % ) £ # „ ± ift * 
^ 1+ I t S i , 7 6 % t? o fc o 

H % 0!l 3 

8tt«2l:*i:T3' - * h V — 5 ' - t- ^^;U 

y > f ^ y U ^ t 4 v X e P [ 7 ;U * U > - 9 , 7 ' - 

^ > Cc] 7 ;U :t U > ] (MBSFBFtlfc-t) £ # 
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± IB © M B S FBFO. 53g ( 1 m m o I) £ -{7 
□ P 7ts ;U A 3 O m I IC m tig L . 5 °C \Z ft M L X % H 7 

•Hb * ^ i © v x f ;i/ x - f ;i/ □ > ^ u x 3 . 4 g 

( 2 4 m m o I ) 5 O t t' 2 O E| Fl S IS $ t 

t- 0 Z © H (!) ^ ft ? I* 9 9 % t fe o fc , 0> & % fr.ip 
L . 1N*»ftthU^A*»Sft2"4m1, *50ml 

t 4 SI t ^ L fc o 

^Pn^il/AHiLt 3' - * h * v - 5 ' - t 

h* P 4 *> X tf P [7;u^|-u>-9. 7' - * > V [c] 

7 ^ 3j" U > ] O. 40g ( tft £ 9 6 % * J!X^97%) £ 

# „ £ Hx ^ £ ft * -r St s 7 4 % -e fe o o 

it tt $J 3 

Tk^ftS^H'J^AO. 4g ( 1 0 m m o I ) £ * £ / 

- 1 O m I Cl 8? L . 3 - * h V - 5 - t K P V 

[c] ^;U7|-U>-7-7|->2. 5g (9. 1m 

mo I) £ T H F 3 O m I , fe J: K > ;|, ^ P 7 K 

3. 7g (29mmol) £ *D X. . 6 O °C TM O J| 11 i 
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